Osmotic tolerance of in vitro produced porcine blastocysts assessed by their morphological integrity and cellular actin filament organization.
This experiment investigated the osmotic tolerance limits of the morphology and the cellular actin filament organization of porcine blastocysts. In vitro produced Day 6 blastocysts were subjected to osmotic treatments with sucrose solutions of different osmolalities (75, 150, 210, 600, 1200, and 2400 mOsm) and one isotonic solution (NCSU-23, 285 mOsm). Blastocysts were then either fixed immediately, or cultured for 18 h and subsequently fixed with formalin. The morphology of the treated blastocysts was examined under a stereomicroscope and the integrity of the cellular actin filaments of the blastocysts was examined by confocal microscopy after staining with Alexa Fluor 488 phalloidin. The results indicated that there was a significant relationship between the osmotic levels and the probability of blastocysts exhibiting disrupted cellular actin filaments. In addition, blastocysts also collapsed in proportion to the levels of osmotic treatments. The osmotic tolerance limits which would maintain 70% of the blastocysts with their original morphology immediately after the treatment were 90 and 170%, respectively, of isotonicity. After 18 h of culture, the osmotic tolerance limits were 61 and 163%, respectively, of isotonicity. Similarly, the osmotic conditions relative to isotonicity which would maintain the integrity of cellular actin filaments in 70% of treated blastocysts had to be within the range of 87 and 147% immediately after the treatment and 87 and 169% after 18 h of culture. Collectively, these data indicate that in vitro produced porcine blastocysts are very sensitive to osmotic stress. This information can be used to optimize cryopreservation procedures for porcine embryos.